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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to a method and apparatus for 
10 selecting, monitoring, and controlling electrically powered devices. 

2. Background Information 

A known approach to monitoring the usage of computers and peripheral 
devices is through a network. Such an approach to monitoring the status of 
electrically powered equipment for the purpose of generating billing is deficient 
15 in that it is highly complicated, requires bi-directional communications, and 
cannot readily be adjusted to compensate for changes in the communication 
interfaces and interface hardware of the monitored devices. 

In addition to monitoring usage of computers and computer peripheral 
devices, it is desirable to be able to remotely activate and deactivate such devices. 
20 Current technology employing alternating current ( M A/C") lines is deficient in 
that it does not provide bi-directional feedback. 
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Known computer rental outlets (e.g., such as Kinkos™) depend upon 
activation inputs from human employees and, therefore, operate at greater 
expense. Accordingly, it is also desirable to provide a system which automates 
the activation and deactivation of electrically powered devices. Although it is 
known to functionally connect an electrically powered device to a mechanism 
for receiving payment, the art is devoid of a self-service system which allows 
multiple users to simultaneously select, activate, and prepay for the use of 
groups of electrically powered devices. 

One method of charging for the use of electrically powered equipment 
such as a copier or a computer is by the amount of time that the device is used. 
However, one problem with charging a user based on the amount a device is 
used is that if such device hangs up, jams, or is otherwise not operating properly, 
the user will still be charged for the time. 

Accordingly, there is a need in the technology for a method and apparatus 
to automatically monitor and detect an abnormal /catastrophic condition of an 
electronic device through the usage of power in order to suspend billing of a 
user's account during the time period which the electronic device is not in 
proper operation. 

It is further desirable to provide a method and apparatus for selecting, 
monitoring, and controlling electrically powered devices and their internal 
control circuits. 
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SUMMARY OF THE INVENTION 



In one embodiment, the present invention is an apparatus which includes 
an electrically powered device having a key operating line and switching control 
circuitry to control usage of the electrically powered device by interrupting 
continuity of the key operating line. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a perspective view of a system for interactively selecting, 
activating and monitoring the usage of groups of computers and computer 
peripheral devices according to the present invention. 

Figure 2 is a block diagram showing the functional relationship between 
the central controller and a plurality of stations adapted to receive electrically 
powered devices. 

Figure 3 is a front perspective view of a stand-alone embodiment of the 
system for interactively, activating and monitoring the usage of selected 
computer and computer peripheral devices. 

Figure 4 is a rear perspective view of the system shown in Figure 3. 

Figure 5 shows the interactive user interface of the present invention. 

Figures 6A and 6B show an operational flowchart of a controller interface 
software module according to one embodiment of the present invention. 

Figures 7 A and 7B show an electrical schematic of the communication 
link circuitry of one interactive electrical device selecting and activating system. 

Figure 8 shows an electrical schematic of the switching control circuitry of 
one interactive electrical device selecting and activating system. 

Figure 9 is a functional block diagram of an alternative embodiment of the 
system 30. 

Figure 10 illustrates a system, in accordance with an alternative 
implementation of the present invention. 
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Figure 11 is a block diagram illustrating one embodiment of a system for 
monitoring the status of and controlling one or more electrically powered 
devices. 

Figure 12 illustrates an exemplary power profile for a laser printer. 

Figure 13 is a flow diagram illustrating an exemplary process of the 
software module. 
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DETAILED DESCRIPTION 



Figure 1 shows an exemplary system 30 for interactively selecting and 
activating one or more electrically powered devices. In this embodiment, the 
system 30 includes one or more computers 40 and /or one or more computer 
peripheral devices (e.g., printer 42). While the exemplary system 30 includes 
computers, computer peripherals, and /or other devices typically found in an 
office, it is contemplated that the one or more electrically powered devices could 
include appliances such as, for example, a television or coffee maker. 

The system 30 additionally includes a display 44 which comprises a video 
monitor as shown in this embodiment. The system 30 may also include a 
mechanism for receiving payment, such as, for example, a card reader 46 for 
obtaining information from a credit card, pre-paid debit card, smart card, 
membership card, room key, or any other type of card. Alternatively, the 
mechanism for receiving payment can take another form such as a coin and/or 
currency receiving mechanism, a biometric recognition system linked to a 
database of personal or business accounts to verify characteristics of the user (e.g., 
fingerprint, retinal scan, voice recognition, etc.). 

A first key aspect of the present invention is that the system 30 provides 
its users with a self-service means for selecting and activating particular groups 
of electrical devices from a plurality of electrical devices. One or several 
controllers and a switching mechanism are required to implement the system 30. 
In the exemplary embodiment shown in Figure 1, the display 44 presents a 
sequence of menus which interactively prompt a user of the system 30 to 
provide user inputs which, for example, designate one or more (or a selected 
group of) devices from a computers 40 and computer peripheral devices 42. At 
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least one of the aforementioned controllers executes a computer executable 
program or programs for providing user interface control signals to the display 
44. The switching mechanism also receives switching control signals generated 
by execution of a computer executable program by at least one of the controllers. 

5 In one embodiment, a computer executable program is also employed to control 
a means for providing communication links between printer ports and a printer. 
As discussed below in greater detail, the system 30 may include additional 
computer executable programs providing communications interfaces to other 
computers, intelligent peripherals (e.g., payment receiving mechanisms), 

10 telecommunications hardware (e.g., telephones, facsimile machines). 

Another key aspect of the present invention is that the system 30 also 
includes interconnection hardware and the communications interfaces necessary 
for a user to "dock" a personal computer 32 or other electrically powered device 
to the system 30. As discussed below in greater detail, a controller or processor of 

15 the system 30 controls a sequence of interactive visual menus presented at the 
display 44 thereby allowing the user to select and activate a group of electrically 
powered devices. More specifically, the user selects a group of "stations" (to 
which electrically powered devices may be, but are not necessarily, connected). In 
one embodiment, a "station" is defined as a power outlet that the system 30 is 

20 capable of selecting and providing power to, combined with a communications 
interface that is controlled and accessible by a controller or processor of the 
system 30. For example, a user may "dock" a notebook style personal computer 
32 to the system 30 by selecting the appropriate station at the display 44. The 
system 30 executes software which applies power to the power outlets of the 

25 selected stations and enables the communications interface at the selected 
stations. The communications interface hardware at the stations comprises 
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connectors facilitating operable connection to currently favored computers and 
computer peripheral devices. 

The system 30 may include redundant computer and computer peripheral 
devices so that more than one user can simultaneously create, activate and use 

5 "custom offices". Accordingly, the system 30 intended to accommodate more 
than one user can have one or more display 44. The software executed by the 
system 30 monitors the availability of the computer and peripheral devices and 
provides a prospective user with an indication that a specified device is 
unavailable when no such device is currently available for use. As may be 

10 readily appreciated, various advanced features may be implemented including, 
but not limited to, allowing a prospective user to reserve the next available 
device of a presently unavailable type of electrically powered device. In an 
embodiment with a payment receiving mechanism 46, the system 30 executes 
software which allows more than one user to make payment at the same time. 

15 As shown in Figure 1, the various electrically powered devices may be 

positioned in distinct areas separated by partition members 48. As may be readily 
appreciated, the computer and computer peripheral devices may be segregated in 
a manner which anticipates typically selected combinations of office equipment. 

Figure 2 is a block diagram showing the functional relationship between a 
20 central controller 50 and a plurality of stations adapted to receive electrically 
powered devices. By way of example, the central controller 50 is functionally 
interconnected to a station 52 and is adapted to provide power and a 
communication link to a facsimile machine. As shown in Figure 2, the central 
controller 50 provides power and communications interfaces to a station 54 
25 which, for example, is adapted to receive a controller interface computer. A 
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station 56 is similarly controlled by the controller 50 which determines when 
power is made available to a copier and provides a communication link to the 
copier. A station 58 can, for example, provide power and communications links 
to an electrically interconnected computer and printer which have been 
configured to be used together. A station 60 is similarly configured to provide 
power and communications links to a modem. Additional stations such as 
stations 62, 64 can also be included in the system 30. The stations 62, 64 allow 
other computer and computer peripheral devices to be docked to and used with 
the system 30. 

In this embodiment, the central controller 50 additionally supports the 
system task of determining whether or not payment has been made by a 
prospective user of the system. For example, the central controller 50 receives 
inputs from a credit card reader. As shown in Figure 2, a printer 66 is also 
electrically connected to the controller 50. The printer 66 may be designated as a 
dedicated printer which, for example, receives control signals from the central 
controller 50 and is only used to print receipts for payment or prepayment by the 
user. In another embodiment, an additional printer (not shown), in addition to 
or in lieu of printer 66, may be placed at a remote location such as a front desk or 
cashier's counter for printing receipts, statements, etc. The electrical connection 
between printer 66 and /or the second printer and the controller 50 may be wired 
or wireless via radio frequency ("RF") modules. 

Figure 9 is a functional block diagram of an alternative embodiment of the 
system 30. In this embodiment, the controller 50 provides user interface control 
signals to a touch screen display. The system 30 also includes a switch box 68 
which receives switching control signals from the controller 50 along control 
signal path 70. It is contemplated that, in another embodiment, the switching 
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I. 

control signals from the controller 50 to the switch box 68 may be wireless via RF 
modules. As shown in Figure 9, the system 30 also includes a connection link 
switch box 72 which, for example, selectively provides communication links 
between one of the printer ports (of the controller 50 and the peripheral 

5 computer at station 58) and the peripheral printer at station 58. The operational 
aspects of the switch boxes 68, 72 are discussed below in greater detail. It should 
also be appreciated that the two switch boxes 68, 72 can be configured within a 
single switch box. As discussed above, the controller 50 can also be adapted to 
support various telephonic data communication interfaces such as a charge-a- 

10 call phone line interface 74, a coinless pay phone equivalent. 

The system 30 may optionally include a printer 34 located at a secure, 
remote location such as a front desk of a hotel. In this way, a user may use a 
room key having a magnetic strip to pay for usage of the system 30, in which case 
the receipt will be printed at the front desk. The hotel personnel can then add 
15 the cost of usage of the system 30 to the user's room bill. Alternatively, the 
remote printer 34 may be located at a centralized location for billing members 
who use member cards. These connections made accomplished via wired or 
wireless methods. 

Figure 3 is a front perspective view of a stand-alone embodiment of the 
20 system 30. Figure 4 is a rear perspective view of the system shown in Figure 3. 
The stand-alone version of the system includes a pedestal unit 76 with a 
plurality of shelves 78 upon which computer peripheral devices are placed. The 
controller 50 and switch boxes 68, 72 can be physically positioned within the 
pedestal unit 76 or, alternatively, remotely located. Exemplary computer 
25 peripheral devices include laser printers 80 and a facsimile machine 82. As seen 
in Figure 4, the system 30 includes a power strip 84 which is electrically 
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connected to and controlled by the switch box 68. Alternatively, the power strip 
84 may be positioned within the pedestal unit 76 or at some other location which 
is not readily accessible by users. Although the stand-alone unit is shown in a 
kiosk configuration, it should be appreciated that other types of furniture, 

5 equipment bays, etc., may be employed particularly if the computers and 

computer peripheral devices need to be more optimally secured to prevent their 
theft or attempts by users to manually override control signals from the 
controller 50. Alternatively, the controller 50 may be operated remotely via 
conventional networking schemes using the same interface methods. 

10 Conventional networking schemes include, for example, the Microsoft™ 

Windows™ network, Ethernet network, a dial-up modem (e.g., via telephone 
line), and the like. In addition, the controller 50 may be operated remotely 
through the Internet. 

As best seen in Figure 5, an interactive user interface is presented at the 
15 display 44. A main menu display 86 is first presented to a prospective user of the 
system 30. The user interface control signals initiate a sequence of interactive 
displays. The interactive displays include various fields providing information 
or facilitating user inputs. One means for receiving user inputs is a touch screen 
as shown in Figure 5. Information display fields 88 can, for example, be 
20 employed to provide a prospective user with information about the cost per 
minute for using various computer and computer peripheral devices. An 
information icon 90 initiates execution of computer executable programs which 
provide the user with information relevant to selected or indicated aspects of the 
system 30. Similarly, a help icon 92 is presented to the user and initiates the 
25 execution of an executable program or programs which provide a user with 
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additional information explaining how devices are selected, activated, 
prepayment is made, receipts obtained, etc. 

In an exemplary system 30, the available computer and computer 
peripheral devices include a computer, printer, facsimile machine and copier. 
These electrically powered devices are respectively selected by pressing device 
selection icons 92, 94, 96, 98. However, the exemplary system 30 may include 
other devices such as, for example, a scanner, fax/modem for access to the 
Internet, etc. The main menu screen 86 additionally includes a device selection 
icon 100 which, when depressed by a user, initiates activation of a computer, 
printer, facsimile machine and copier as if all of the device selection icons 92, 94, 
96, 98 had been depressed. The main menu screen 86 additionally includes credit 
card designation icons 102 which facilitate payment or prepayment by the user. 

Figures 6A and 6B show an operational flowchart of a controller interface 
software module according to one embodiment of the present invention. A 
main display menu executable block 110 facilitates the display of currently 
entered user information, accrued charges and operational status information of 
the various computer and computer peripheral devices. Additionally, 
executable block 110 provides for the responsivity of portions of the touch screen 
for the purpose of selecting electrically powered devices for activation or 
deactivation. 

Executable block 112 responds to user inputs. If the user provides an 
"activate equipment" input, the executable program is redirected toward 
executable block 114. If the user provides a "deactivate equipment" input, the 
executable program is redirected toward executable program block 116 (Figure 
6B). Additionally, a user may provide an "other functions" input. In response 
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to such an input, the executable program is redirected toward executable program 
block 118 as shown in Figure 6A. The "other functions" menu block 118 can be 
programmed to provide a variety of advertising displays, promotional offers and 
telephone and interconnect connections and services as well as on-line support 
5 features. 

Another key aspect of the present invention is that the system 30 is 
configured to operate as a self-service facility. As such, sufficient information 
must be provided to prospective users. When execution of the "activate 
equipment" executable block 114 is initiated, a brief video clip illustrating how a 
10 credit card is used to prepay is shown to the user. In addition or alternatively, the 
iO controller interface computer requests the user to input credit card information 

fg such as the account number and expiration date. 

In 

As shown in Figure 6A, the controller 50 processes the next user input at 
* r executable block 120 which either receives the credit card information entered or 

15 cancels the transaction depending upon the user input. If the transaction is 
O canceled, the executable program is redirected to the "main display menu" 

Q executable block 110. If the user elects to continue with the transaction, the 

executable program is redirected to a "process credit card hold via modem" 
executable block 122. At a "user input" executable block 124, the user is given an 
20 opportunity to approve charging the transaction to the credit card after the 

transaction has been approved or to cancel the transaction. After a user approves 
a transaction, a "disclosure statement" executable block 126 controls the display 
of pertinent limitations and other information to the user. For example, 
information may be provided to the user that a selected computer or computer 
25 peripheral device may only be reserved for up to one hour. Other displays may 
also be presented such as credit card terms and conditions and disclosures or 
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other information that should or must (required by an applicable law or 
regulation) be presented to the user. 

After the disclosure statement is presented to the user, the executable 
program is redirected to an executable program block 128 which controls the 
generation of control signals including switching control signals which are 
provided to the switch box 68. In one embodiment, the control signals 
additionally include communication link control signals which, for example, are 
provided to the switching box 72 to establish communication links between the 
various electrically powered devices. The executable block 128 additionally 
monitors usage of the activated computer and computer peripheral devices. The 
usage is monitored so that the users are appropriately billed after the electrically 
controlled devices are deactivated and to assure that any predetermined usage 
limitations such as a maximum time duration are not exceeded. 

With reference to Figure 6B, a "maximum duration exceeded" executable 
block 130 displays a warning when the maximum duration has been exceeded 
and, in one embodiment, also displays an option to continue usage. A "user 
input" executable block 132 redirects the executable program depending upon the 
user input provided. If the user provides an input indicating a desire to 
continue using the electrically powered devices, the user is prompted to verify 
previous inputs and/or provide additional user inputs and the activated devices 
remain activated or are reactivated as the case may be. As may be readily 
appreciated, the controller interface software module could also be programmed 
to provide users with options to add or delete various peripheral devices when a 
usage session comes to an end or prior to that time. The equipment usage 
monitoring feature may result in the recordation of the exact amount of time 
any particular computer or computer peripheral device is activated, round to a 
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nearest minimum time unit (e.g., 10 minutes) or simply bill a user for an 
amount of time no less than the amount of time reserved and no greater than 
the maximum amount of time allowed. 

If a session comes to an end and a user fails to provide a response, the 
5 executable program is redirected toward executable block 134 which generates the 
appropriate switching control signals to deactivate or disconnect power sources. 
It should be appreciated that the deactivated power sources are those which are 
connected to computer and computer peripheral equipment previously activated 
by the particular user who has failed to respond. The controller software may be 
10 programmed to provide the user with a predetermined amount of time to 
Jq respond (e.g., one minute) before power is removed from the equipment. In the 

system 30, a usage session is prepaid so that human system attendants are 
unnecessary. Furthermore, prepayment makes it convenient for a user to 
rapidly terminate a session and receive a receipt without having to wait for 
15 credit card approval, credit line verification or the like. At executable block 134, 
the receipt is printed without account information to protect a user who is 
suddenly called away from a usage session. 

When a user provides a "deactivate equipment" input, the executable 
program is directed toward the executable block 116 as shown in Figure 6B. After 
20 the executable block 116 is initiated, the controller 50 calculates and sends control 
signals facilitating the display of updated charges. The user is also asked to 
confirm that deactivation is desired. After the user responds to the request for 
deactivation confirmation, an executable block 136 either confirms deactivation 
or cancels the request for deactivation and redirects the executable program such 
25 that device usage will continue. 
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When the user provides an input confirming deactivation, a "printing of 
receipt options" executable block 138 is initiated. The executable block 138 
presents the user with the option of receiving a receipt with or without personal 
account information or, alternatively, the option of receiving no receipt. The 
user's response is processed by a "user input" executable block 140 after which 
the executable program is redirected to an executable block 142 as shown in 
Figure 63. The executable block 142 controls the printing of receipts; and 
thereafter sends control signals to remove power from the appropriate 
electrically powered devices via the switch box 68. 

Figures 7 A and 7B show an electrical schematic of communication link 
circuitry 150 of a system 30. The communication link circuitry 150 may be, but is 
not necessarily, located within the switch box 72 (Figure 9). Generally the 
communication link circuitry 150 acts as a switch determining which of several 
communications ports is electrically connected to a peripheral device such as a 
printer. Referring again to Figure 9, the controller 50 and the peripheral 
computer at station 58 both include printer ports. The peripheral printer at 
station 58 is connected to one of the aforementioned printer ports via the 
communication link circuitry 150. Parallel printer port connections 152 (Figure 
7 A) and parallel printer port connections 154 (Figure 7B) are respectively 
connected to two different computers such as the controller 50 and the 
peripheral computer at station 58 via currently favored connection hardware, 
e.g., conventional 25-pin D-connectors. Parallel printer port connections 156 
(Figure 7 A) are connected, for example, to the peripheral printer at station 58 
(Figure 9). Referring again to Figures 7 A and 7B, the unidirectional buffer 
circuitry 158 may be replaced with bi-directional relay circuitry to facilitate bi- 
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directional communications. Referring to Figure 7B, protection circuitry 160 
may also be included. 

Figure 8 shows an electrical schematic of switching control circuitry 170 
according to one system 30. Connections 172 are electrically connected to a 
control port of the controller 50. In one embodiment, 8 bits of data are provided 
to the connections 172 at a printer port of the controller 50 which has been 
programmed to function as a control port. The 8 bits of data are provided to a 
data latch integrated circuit 174 which, for example, comprises a standard 
74LS373 integrated circuit chip. The outputs of the data latch integrated circuit 
174 are provided to analog transistor circuitry 176 which provide inputs to relays 
(not shown) for controlling the activation and deactivation of the stations. The 
individual transistors 178 comprise, for example, a conventional 2N2222 
transistor. As shown in Figure 8, light emitting diodes ("LEDs") may be 
provided if desired. 

Figure 10 illustrates a system 200, in accordance with an alternative 
implementation of the present invention. In this implementation, the system 
200 interactively selects and activates key operating control lines of electrically 
powered devices (e.g., computer and computer peripheral devices) by 
maintaining or interrupting continuity of such control lines in addition to or in 
lieu of selecting and activating power to such devices. Referring to Figure 10, the 
system 200 includes the touch screen controller 50 which controls the switch box 
68 through control signals along control signal path 70. The system 200 further 
includes a computer 210 which is coupled to and/or controlled by an I/O device 
212 through one or more key operating control lines 214 and 216. In general, a 
key operating control line includes a signal line which may be external or 
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internal to an electrically powered device and controls the functionality of the 
device, either alone or in combination with other key operating control lines. 

For example, the I/O device 212 may be a keyboard with the key operating 
control line 216 being a power or communication line from the keyboard to the 

5 computer 210. The key operating line 216 couples the I/O device 212 to the 

computer 210 through an activator device 218 (e.g., a relay, combinational logic, 
etc.). The activator device 218 is controlled by the switch box 68 via 
communication line 202 which selectively activates/ deactivates the activator 
device 218 for maintaining or interrupting continuity of the key operating line 

10 216 from the I/O device 212 to the computer 210. 

It is contemplated that the I/O device 212 may be a mouse, monitor, 
modem or any other device used for controlling the computer 210 or a 
peripheral of the computer. For example, at least one activator device 218 may 
be coupled between a transmit and /or receive line between the computer 210 

15 and a modem to maintain or interrupt continuity of an Internet session. It is 
further contemplated that the switch box 68 may control more than one I/O 
device for a single electrically powered device such as a computer. For instance, 
if a session comes to an end and a user fails to respond, the controller 50 may 
control the switch box 68 to interrupt continuity of a keyboard, mouse, and /or 

20 monitor such that the user is precluded from controlling the computer 210. 

In addition or in the alternative, the system 200 controls a peripheral 
device 220 (e.g., a copier) via communication line 204 by activating/deactivating 
a control device (e.g., a relay) for maintaining or interrupting continuity of one 
or more key operating control lines of the peripheral device 220. In one 
25 embodiment, a control device 224 is coupled between key operating control lines 
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226 and 228 of a counter (or "Auditron counter") 222. When activated, the 
control device 224 provides continuity between key operating control lines 226 
and 228 which allows the peripheral device 220 to operate. When deactivated by 
the switch box 68, the control device 224 interrupts continuity of key operating 
control lines 226 and 228 which prevents the peripheral device 220 from 
operating. 

Alternatively, a control device 234 may be coupled between a sensor 232 
and the input to a controller 236. In this manner, the control device 234 may be 
controlled by the switch box 68 to mimic the sensor 232. The sensor 232 may be 
one of a number of key operating sensors of a copier, for example, such as a paper 
out, toner out, door cover ajar, or paper jam sensor, etc., all of which cause the 
copier to halt operation. When continuity is to be interrupted, the switch box 68 
deactivates the control device 234 to indicate to the microcontroller 236 via key 
operating control line 238 that there is a halt condition, thereby interrupting the 
operation of the peripheral device. Through this control mechanism, the 
continuity of the peripheral device can be maintained or interrupted without 
cycling power on and off to such device. The advantage of controlling continuity 
of key operating control lines is that electrically powered devices do not have to 
be turned off and on. 

It is further contemplated that the switch box 68 may control a vending 
machine 240 via communication lines 206. The vending machine 240 includes a 
plurality of motors 242 for controlling a corresponding plurality of coils 244 for 
dispensing various items. A transformer may optionally be placed in between 
each communication line 206 and each motor 242 in the case of a direct current 
motor. When a motor is activated by the switch box 68, its corresponding coil 
initiates a predetermined cycle of rotation to dispense one item. The touch 
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screen controller 50 may execute a controller interface software module for 
providing a series of menus where a user can select one or more of a number of 
items from the vending machine 240. The items may include, for example, 
common "snacks", office supplies (e.g., paper, pen, floppy disk, etc.), and the like. 

In an alternative embodiment, the system 30 or the system 200 may be 
used as a centralized system to control other types of electronically powered 
devices. For example, the system may be implemented in a Laundromat for 
centrally controlling washing machines, dryers, etc., in a self-service car wash for 
centrally controlling car-wash stations, or in an arcade for centrally controlling 
video games, amusement games, etc. 

It is further contemplated that the system 200 may be used to control the 
usage of software on a selected computer via controlling a software key 
(hereinafter referred to as a "Dongle"). This mechanism allows a user to be 
charged on a per-software basis (e.g., for using a word processor, spread sheet 
program, etc.) rather than a per-computer basis. This can be accomplished, for 
example, by connecting a Dongle to an I/O port of the computer (e.g., printer 
port), placing an activator device (e.g., relay) in series with a key operating line of 
the Dongle, and controlling the relay by the switch box 68. Thus, the controller 
50 may control usage of software programs by maintaining and /or interrupting 
continuity of the Dongle. A script program may be written so that each 
application software program that is selected by the user first checks the status of 
a Dongle and, if the relay is activated by the switch box 68 (and the controller 50), 
indicating that the user has paid to use the software program, the software 
program executes properly and may be used by the user. 
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A further aspect of the present invention is an efficient and easy-to- 
implement method and apparatus for monitoring the status of and controlling 
such electronic devices. A special circuit is provided which provides 
measurement of the power (amperage) utilized by each electronic device. By 
5 monitoring power usage, the power usage profile of each specific electronic 
device can be forwarded to the touch screen controller 50. The power usage 
profiles are then analyzed by software running on the controller 50 to determine 
the operating status of the electronic device. This may be accomplished by using 
a standard database of power usage profiles to identify normal type operations 
10 and abnormal, catastrophic types of activity exhibited by the electronic devices. 

Figure 11 is a block diagram illustrating one embodiment of a system 300 
for monitoring the status of and controlling one or more electrically powered 
I & devices. Referring to Figure 11, the system 300 includes the touch screen 

controller 50 which is coupled to the switch box 68 by way of signal path 70 which 
15 may be an I/O port, parallel port, etc. The switch box 68 is coupled to a relay 312 
for activating and deactivating the same. The relay 312, when activated, couples 
a power controller 318 (e.g., for supplying A/C power) to an electrically powered 
device 320 (e.g., computer, copier, fax, and any other electrically powered device). 
The device 320 is coupled to the relay 312 through a current to voltage converter 
20 314. In one embodiment, the current to voltage converter 314 is an inductive 
ammeter. The current to voltage converters 314 is also coupled to a channel of 
an analog to digital ("A/D") converter 316 via signal line 315. In one 
embodiment, when the relay 312 is activated by the switch box 68, the current to 
voltage converter 314 outputs a voltage in the millivolt range that corresponds 
25 to the power output of the electrically powered devices 320. It is contemplated 
that the system 300 includes a plurality of such relays and current to voltage 



*3 



0O3115.P002 



-21- 



WWS/BR/mir 
Patent Application 



converters for monitoring a corresponding plurality of electronically powered 
devices. 

The A/D converter 316 is coupled to the controller 50 by way of signal path 
305 (e.g., I/O port, parallel port, etc.). When the device 320 is on (i.e., by 
activating the relay 312), the power usage of the device is transferred by the 
current to voltage converter 314 to the A/D converter 316. The A/D converter 
316 converts the analog voltage into a digital stream and provides it to the 
controller 50. 

In one embodiment, the switch box 68, relay 312, current to voltage 
converter 314, A/D converter 316, and the power controller 318 are all contained 
within an electronic switch box interface 310. In another embodiment, it is 
contemplated that the A/D converter 316 may be directly coupled to the bus of 
the controller 50 by way of, for example, a Peripheral Component Interconnect 
("PCF) form factor card. The electrically powered devices include, for example, a 
computer, copier, fax machine, laser printer, other types of peripheral devices, 
appliances (e.g., coffee maker, rice cooker, television, washing machine, etc.), and 
the like. In yet another embodiment, the switch box 68 may be replaced with a 
digital to analog ("D/A") converter which is contained on the same board as the 
A/D converter 316. 

The controller 50 includes a software module that provides the user 
interface for the operation and use of the system. In addition to recording user 
requests on the operation of the peripheral devices, the software module also 
determines the operating status and on/off control to the peripheral devices. 
The software module further allows the user to specify the time, duration, and 
conditions within which to turn on /off a selected electrically powered device. 
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The conditions for on/off operations may include specific predetermined time 
and date, a temperature light sensor, by way of remote control via wireless or 
telephone access. 

The monitoring of the status of an electrically powered device is 
5 accomplished by recording and analyzing the digital output from the A/D 
converter 316 for a particular electrically powered device and comparing it to 
standard operating profiles for such device. A database of standard operating 
profiles, representing both regular operating profiles and abnormal /catastrophic 
(i.e., erroneous) operating profiles, may be maintained in a memory unit (not 
10 shown) of the controller 50. The software module continuously monitors the 
Jp power profiles of the activated devices. If a device exhibits a power profile that 

Ni 

j£ represents a catastrophic/halt condition (i.e., a paper jam), the software module 

£ suspends charging a user for the time that such device is halted. 

^ A learning mode is provided so that the controller 50 can be adapted to 

15 monitoring new electrically powered devices which are plugged into the system. 
jQ The learning process includes establishing a baseline power consumption and 

P typical operating conditions of the new electrically powered devices. More 

importantly, abnormal /catastrophic (i.e., erroneous) operating conditions are 
simulated and recorded onto the database. These power consumption profiles 
20 are the basis for the software module to determine the appropriate on/off state 
for the electrically powered device. The software module includes a user 
interface which allows programming the on/off of the peripheral devices via 
user specified conditions. In addition, the software module includes an 
algorithm which records power utilization profiles and makes comparisons with 
25 an established database of power utilization profiles. 
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Figure 12 illustrates an exemplary power profile for a laser printer. 
Referring to Figure 12, the power profile shows time periods 410 where the laser 
printer is printing. At time periods 420, the laser printer is in idle mode, as 
shown by the periodic spikes 425. At time period 430, the laser printer has a 
5 paper jam. During this unique period, the laser printer draws minimal power 
and has no significant spikes. Thus, if a paper jam occurs, the controller 50 will 
detect a halt condition by comparing the stored profile in the database with the 
actual profile of the laser printer or by detecting that the power usage fails to rise 
above a predetermined threshold for a predetermined time period. 

Figure 13 is a flow diagram illustrating an exemplary process 500 of the 
software module. Referring to Figure 13, the process 500 includes a learning 
mode and an operating mode (default). At block 502 if the learning mode is 
selected (e.g., during setup of a device by a system administrator), the process 
proceeds to block 504 where a power usage profile is established for the selected 
device. In one embodiment, the power usage profile is a function of amperage 
and time. The power usage profile of the selected device includes, for example, 
the power usage profile during normal operating conditions, abnormal 
conditions (e.g., paper jam), and catastrophic conditions. Then at block 506, the 
power usage profile of the selected device is stored in a database. At block 508, if 
the learning mode is complete, the process jumps back to block 502, otherwise 
the process jumps to block 504 for establishing the power usage profile for 
another device. 

At step 502, if the operating mode is selected, the process 500 performs 
initialization at block 512. Thereafter, at block 514, the process 500 detects a valid 
25 method of payment (e.g., a credit card swipe), turns on an electrically powered 
device selected by the user, and initiates a billing timer. At block 516 a 
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determination is made as to whether the user is done with the usage of the 
electrically powered device, e.g., by the user pressing an "END" button on a touch 
screen or the time period selected runs out. If the user is done, the process 
jumps to block 528 where the billing timer is stopped and power removed to the 
5 device or alternatively the continuity of a key operating control line is 
interrupted. 

Conversely, if the user is not done, the process proceeds to block 518 where 
the power usage is monitored and compared with the stored power usage profile 
of the device. At step 520, the power usage profile of the device is determined. If 

10 the device is in normal operation, the process jumps back up to block 516. If an 
abnormal condition is detected, the process proceeds to block 522 where billing is 
suspended and a warning message is displayed. Then, at block 524 the device is 
monitored and the billing timer is resumed when the device is back to normal 
condition. The process then jumps to block 516. If at block 520, a catastrophic 

15 condition is detected, then the process proceeds to block 526 where a warning 

message is displayed. The process continues to block 528 where the billing timer 
is stopped and the device is shut down. 

The monitoring of the power usage profile of an electrically powered 
device provides the advantage of detecting an abnormal /catastrophic operation 
20 of the electrically powered device (e.g., when a copier has a paper jam) and 
automatically suspending billing for usage of that electrically powered device 
during such abnormal catastrophic condition. 

While certain exemplary embodiments have been described and shown in 
the accompanying drawings, it is to be understood that such embodiments are 
25 merely illustrative of and not restrictive on the broad invention, and that this 
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invention not be limited to the specific constructions and arrangements shown 
and described, since various other modifications may occur to those ordinarily 
skilled in the art. 
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